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(54) VEHICLE MOTION CONTROL DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To further improve 
vehicle motion control performance. 
SOLUTION: The vehicle property when the slip 
factor Si of each wheel is 0 is computed on the 
basis of the static support load of each wheel, and 
the target state quantities Fxa, Fya, Ma are 
computed as the sum of the vehicle property and 
the target property of behavior control (S250). 
Differential coefficient dFx, dFy, dM showing the 
change of the vehicle property to the infinitesimal 
change dSi of the slip factor of each wheel are 
computer (S300). The actual value of the vehicle 
property is computer on the basis of the actual 
support load of each wheel, and the correction 
quantities 8 Fx, 8 Fy, d M of the vehicle property are computed on the basis of the 
differential coefficients and the difference between the target value and actual value of the 
vehicle property (S200, 350). The slip factor correction quantity 8 Si of each wheel for 
attaining these correction quantities is computed (S400), and the previsouly computed 
target slip factor is corrected with the slip factor correction quantity 8 Si (S450). Braking 
force of each wheel is controlled to attain the corrected target slip factor (S550). 
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■ J dS 



[&2 5] 



9Fx 


3Fx 


9 Fx" 


asn 


aSrr 


dSrl 


dFyf 


0 


0 




0 


3Fyr 


dFyr 


9Srr 


asn 


8M 


9M 




dsn 


3Srr 


3Srl 1 



dSfr 
dSfl 
dSrr 
dSrl 



(3 2 A) 



[»2 6] 



[0064] 



A= 



S = 



"<S Fx 
d Fyf 
£ Fyr 
5M 

"Sfr" 
Sfl 
Sir 
Sri 



Fxa - Fx 
Fyfa- Fyf 
Fyra - Fyr 
Ma-M 



(3 3 A) 



[SC2 7] 



(3 6 A) 



[0065] 



5S = 



~8Sfrl 
8Sfl 
SSrr 
SSri 



[»2 8] 



(3 7 A) 



[00 66] 



[»29] 
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E = 



' S Fx-dFx 
3 Fyf-dFyf 
<5 Fyr-dFyr 
<JM-dM 



(3 8 A) 



COO 67] 



Wds= 



[13 0] 



Wdsf 


0 


0 


0 


0 


Wdsf 


0 


0 


0 


0 


Wdsr 


0 


0 


0 


0 


Wdsr 



(3 9 A) 



[00 68] 



Wf= 



[13 1] 



WFx 0 0 0 

0 WFyf 0 0 

0 0 WFyr 0 

0 0 0 Wm 



(4 1 A) 



[0 0 6 9] *fc±iE5£3 2, 36. 37. 39, 40 
*<<£ftmTK05t3 2B N 36B. 37B, 39B, 
4 0 B IZSZMZ- ^ixh £ t fci *) , ftrtSKOX U -y 

fgiE*5Sfr. asnwnnzti. KzmMnmm (o 

<K=§ 1 ) t LXmncOX U <y7im0EJl» Sri\ 5 S 
rl*^tt^fLl5lfe<7)^. U >v r^feTFgff Sfr s 5- Sf 1 CO 

3Fx 3Fx dFx 3Fx 



[0070] 
[132] 




9Fx 
3Sfr 
9Fy 



K 



dFx 



9Sfr 



aSrr 



3Fx , „ dFx 

as¥ + k 

3Fy 



.9 Sfr 
= J dS 



+ K 



asfi 

3M 



asri 



asn- asfi 



asn 
aM 
asri 



TdSfr 
[dSfl 



(3 2 8) 



[00 7 1] 



[133] 
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S =[ S s3 

[0072] [»34] 

-EE] 



[0073] 

|_0 WdsfJ 

[0074] 

w s =r wsf °i 

WS |_0 WsfJ 

[0075] miZlaffiMommK *$&5.-t& ZLblZi. 

*)mm<ox v vTmmiEMd sfr. s smzn-t^m 

COXU -y7°*^IE*^ Srt\ 8 Srl<Oifc*SHtS**«I 

t=SHWSHiP£isfT -r s i t wsmmzteh ( it^is 5 

[0076] 

[0077] *$tmcomco~mUt. L\W&K.£ti 
If, ±KI8^1BM4<^Bm*H7)«^^UT. Mm 

mmmtimcox v -y s i a ( 

U**«2> . 

[0078] #«i#^Kfc«<o— o*>jgF* U>Mk<CJ: 

[0079] *&mcomzmcD-~ocDM * u^jaati 

*l-?*lFxso N Fyso s Msoi; L*C Bfff&*Jtf>SllffiF 
xa« Fxsofc Mfic^|fei&£gc5g-ffc§ tzibcr, BUWk 
JjFxttcDmt VXffiMZtl. «^IOS«fgFya{iFys 
o £M&Ztl^ =t—^y t-0@g«Ma tdMso^ijfiO 

^mff^Fxso . Sl^jFyso , ^E— * > MVIso{i#$&<7) 
3fcR?f*Wi M»69S«HirfiWoit=ReS*i4ii:t;j: 



[§&35] 

(3 9 B) 

[&3 6] 

...... (4 0 B) 



[0080] #$Sffl<03£fcte<0— o<?5jff4 U^JRK&J: 

*uf. ±fait*«iJ 1 jM4(7)fBf^co«)StMv^T. * 

(jfftU»WI5) . 

[0081] #3&Hjj«05gtef&<iD— ■ ocoJeF* U^JBRteJ: 

war. ±iBW«]aiP;M4<om^»^*H^. ? 
it* (w* u^im»6 > . 

[0082 ] ^BjOsEtcffico— UMBSKtJ: 

a* 0 x-h bb% <vmm<ommjj , muto , sum* . 

^6— .^ybSr-fft-ftlFxso s Fyfso, Fyrso. Msoi: 
LT. Buf*Sj<oa#fflFxa{4Fxsotm«^KjSr^ 

<#*U*JIM*7) . 

[0083] ^mncomzflzco—mbit uvtattfci 

*U*. ±l2H*3l5co«)St^vvc, WSofigWiSW! 
(»4U^JB«8) . 

[0084] *^HB«Jgfcfl&c7)— ooif £ LiiJKBMcJ: 
*U£. ±fa#*U\%«8^«J&KJ^T. J9rS£«Of8¥ 

[0085] 

^m^m^^ntL^mummz^xmrnzmmt 
[0086] m— emmm 
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[0087101 iZ^X „ 1 0FLR1S 1 0mi*tl?tl 
Mm I 2«£t<OiPi2:^L, 1 QKU&Xfl ORRfi^iX 

wz-fo *) imm&X' i>foh ttco mm i o FLRxt io?m 

WtiMlZi 4 XfT'J 1 4 Ol£l&fc:j6* L 

xmmZti&y-y? -TVY ■ K-^y^A-v-Xf 
T'Jy^SIl 6Ki0^n7pl8L S.tA'18R £ 

c o o 8 8 ] «-m«i^ii&*ji»ji^a2 §<mwm 

22\iZX Y )ifr- / f —JUz/V y¥24FR* 24FL. 24RR. 

2 4 RL^MtfrE^WUPSii* i k C X o TlWWStt* i 

2tiy-f-K. ^AiV^yy", MxcoftmWgZizfr, 
#;M -/l^'J ^r<0S(»EEi4ii»«ffc:{±5WK#t J: 4 
7*1— ^y/P-2 6^M^&^ft#aStTlIEl&£*i& 
vx^i/'j y^2 8fc«t OlWWSi'u tfz&mizmtx 

mzmtmzmwtm< wg&ffiifflmn 3 o (c«t o $w 

[0089]»il 0FR~ 1 0ffl.l:J4^WU|E|ftaa 
Vwi ( i=fr, fU rr. rl ) ZWi\H'f&mmi&*>y 

3 2FR. 3 2FL S 3 2RR. 3 2RL#i&t£*U X-fT'J 
y^^-;H 4^'iIIS$tl./iXf-TU y^^-MCte 

& . & izmm 1 2 t=«-?-jh.-fn*«co3 -v- br*m 
jSK-feyM o . m2iv^^ai-ri»*a-fe>-9-4 2*«k 

3 6S.t/«IJD3IS^y-9-4 0l«dB«ft*H^ri6l*Ik 
[0090] HiKOftK » ^lfe*K-fey^3 2FR— 3 2 

mzx yfaftZixtzimMmvm*5f?tm^ nmn* 
4izx<omta^titzimn<i>^-tim. a-u 

- h-fe y-f 3 6 tc i 0«lfiJSix^3-^- h r Zirrtm 
Huf*}!)PMJK-fe>-^3 8fcJ; 0»ffiS*utl!iaroSEK 
Gx Sr liilfiijg-fe y-9-4 0 IZ J: D8l£fJ£ 

mm&Gy z^-tm^, Mm^y^4 2izxomta^ 
4. mmizimfflttz^tix^^tK m^mnmw 

3 0(4MitfCPUi:ROMi:RAMi:Aaj^-hil 
A,X*^&« 

[0091] tM^««i3oii aat<^ai<H2B 

7* Si tfQX'foht §«O*fi|C0fff^Fxso , JfttF 
yso. V r- Msot ££jgte3-£*fcft 

mmcDBmmmjjFxa. as«t7jFya. si^yh 



imdFx , dFy , dM£«l*f£. 

[0092] &tew&miwmw 3 0 (4. B«iafiwjF 

TlFy tOU, lit-^yVMa kHfHO^-^y h 
Mt^n^W^dFx .dFy. d MMSo'^IRSl? 
«k 9 mmt> *>*HE* S F x . mJlomjEMS Fy 

[0093] #tiOH]!ti^«0«Ms^iJffll^a3 0 

^JFxso s H^Fyso , ^-?<y hMso^MM-ttmiZ 
t4. 4Hfe0»«ed^rMWoi ( i =fr\ fl, rr s rl) 

t V>Mm<r>m$k<r>mkh Fx . ^ISOfil^Fy , 

w-^yhMs zmn-f&mzit. mm^mmmm 

( i =fr\ fl. rr. rl ) Srffiffl-TS. 

[0094] mzB 2 7!;SEI 6 Iz^Ztifcy n— •f-r— 

- h Jet SMWiHfcUi^SiiTV^V W ^"->y yay 

[0095] S-fXx 7750 C»^tli#»<0^ 'J >y 

r^si #%ti?tifflmb LX otci^Sit. x^-y 

71 0 Otc^V^idMKaMtVwiSf 
frtfWbti s xf77l5 0(;M^T {ill 3 itfc 
)\s-^yizm~?XimcOXV vZTA/3r WMUZtlZ. 
[0096] X-r^T2 0 0^V^{4ia4^§tUt 

fUtaSXU >y-7-*-C«m«Oflf*7JFx s SKjFy . 

mM-Zti, Xf772 5 0t*ZlftUX\tm5lZ^iXfz)V 

-^ytzm^ximcommwjFxi, esfii^Fya, 
y h Ma wM*ati& . 

[0097] Xf-y73 0 0t^V^T{4±ie^9&f f l 

0 t^i^x y -y -rmmmzm-h &mcomk 
f}<D^imvmxnmwM%zti&t*ii<z, ±ia^2 

1 ~2 8&T/5S3 2 fcfi£-3T*«<0|?a*OlStflaKd.F 
x s »7jco»«StdFy . *-xyh<rmSML&M.im 

[0098] Xt 77350 tCjH ^Tt4±IB^ 3 3 
^X^fl^fmkn. «7J. ^E-^>-hcO@gfflFxa. 
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Fya. Ma fcHitcOttFx % Fy . MfccOffiHi: LT* 

^ y h t com a & o c-r * x v 7 -rm&jEStco o 

*>s ±fa^3 4teT^£ft6iWI^L£iWvffrrS# 
I&COX U 7 7*<7){KES<5- Si*i±|B^3 5fctoti 

[0 10 0] Xf774 SOlC^VvctiiwigwBtUy 
•yTJpSi Wf7 74 0 O^MV^T^*StL/cXy 7 
T*co«iEM5Si k<nm(s\ +8 Si ) kLxmiE 

[0101] X-T775 OO^V»T{iH6fc*$n3t 

0r =/3-Lr r/V 
X-f-y 71 6 5l,zm->Xl l mmm/3rc$:jE<V%mk LX 

7 OtCftWCfiMftaXU vTft/3r tfmmm/3rcizWtM 

[0105] R«tXf 77 175 fcM^T{if&«i?)X 

ti. mwmwftbtitz k § izte^cvt 4^f772 0 
O^itt^, f I tlJ;Xf77 1 8 0 
/3f = -<£f +/3 + Lf r/V 
Af772 1 0tSHva±g£fi7JflDiiJKi: LTfllf*?) 
fflfmjDiSEKGx &t*'»MiJKGy t36-^§Tie^4 4 

fcrfigo t * a wzm-mmommimu tmmnz 

At= (Gx2 + Gy2) 1/2/g 

KttAWi i:<7)#] (Woi + AWi ) LTiggSflS. 
[0 10 9] X7 i -y7'2 2 0tC:^V^T{±=S-mcO^y 77 
i #JJ2SS8£fl!oTd*ir§*U Xr7 
72 2 5t»i iiTOSffi f i #IEXii 0 Xfo h is^tf 

«fii, BP*>mfm*^u vy'wmzfohj^jswmwfi 
fihti. if^mmmbtifz t * t=i±i:iE* 1 axs 2 iz 

^mmmbtitz t s cii^f 77235 «h ^t± 

123$ 3 4 o X%mcT> mkft F txi SVfilTJ F ty 
i imMSIXh. ^f772 2 5-2 3 5li#t»t 

[01 10] Xf7724 a^VVCfcftfEMaflgftAF 
rc =V<t>/ ( 1 +Kh V2) H 
rt =rc / (l+Ts) 



izm^&fcnmmwx u 7 7$«sns!:*i;, 

#1«^©X'J 7 >y7*Si (cfciJ: 

3 4Hft<^J«rft*«¥ll&iS«7 4 - K A-y ? fcTlWWS 
it. U>5SXf7710 0AlJ. 
[0102] 03(C^StL)tf^OXU 77ft/8r 
/k-fy<0Xf771 SSfcft^Ttt. WWaKGy fc 
m)SV2aV3-U—h rcomvrt OfflUGy -Vrt 

Lxmnmmcoffi^ m*>m^omt^'otammvym 
x (=sav) izm-^M^com-t^mmvy «ojtv 

y /Vx t LTJWfctfDX "J 7 7^/3£ i >llt£tll>,> 
[0 103] Xf7716 0tM^ , CliLr 

>bkimmwkftm<oimmmijfa<omik lttic^ 

5^4 2 fc^Tf&ft^X U 7 7ft^r *««[JtS*lft . 
[0 104] 

(42) 

^tXf 772 0 0^-ittfo 
[0106] H4tc*Sn*:BSxy 77$t«ffiiD 
mif^Fx , «7jFy , *-xy\-MWmJV—+y<?>x 
x y72 0 5 IcMv ti; fM£ft * M»<^**£ 
ft*f tfm$teix&kMz. Lf ^mWoM't^Hpfe* 
ttt ^>IBItf5Wfia9«^r|6i<OfEKi: LTTIB^itU 3 fc^ 

-?xnm<ox0'yy'ft/3f wmnztiz. 

[0 107] 

(43) 

[0 108] 

(44) 

x . «7JFy . t-^ y hMICJttS4Mft*)*W*JJE 
5*1 l-2 0tf-)tSSSn, X-f 772 4 5t^vV 

xi&±Mtt2 9izm^xwm<vmffinmw:jiFx . 

Xf 772 5 

[0111] H5(C^§n^««OBSIuf*7JFxa. g 
S«l7JFya, BS^:-p<yhMa ^ff^-f-ytOXx 7 

72 5 5«utii. Kh ti^fW^+yrffb t 

-p-brc ifim%%ii&kmz, T^niLsj 

577XHfi; LTTIBtf0^4 6tC«!oT*^3-P 
-brt *>«»SixS. j^BS3-l^-hrc {iKW^ 

3-i^-b$r#ji:-r^<mtFi<7)iitJna^Gy zumvx 

[0112] 

(45) 

(46) 
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dv= ( r t -r) 

DV = H ( rt -r ) /V 

sWWH3fi(«&ttlHl<o k # (c«D V k LT , Wft^feSfeEItfO 
k * fctt - D V k LT«»-3F «IJBS*&*fttf)«tf> k 
& (Ctt K'j7b77 0 k . 

[0 113] 772 7 0 K^^-Cli H 'J 7 N7-7 > 

«®* d s tare m 7 tut ^7 iznm-t §?7 

7 J; OflBRKg tfimZtL. Xf772 7 5(CtHvCli 

Mt =K«1 (y3->3t ) +Km2 ( 
X^f -y 7 2 8 0 £JH ">T {4TiB«i^ 5 0 C« -> T flR IR K 
g kHMfi^SAMt kSTMJKs toti LT^t&S'] 

Fxt = -Kg Mt g 
Xf"/72 8 5 fc:JHvtli±ie3$ 1 ~4fcK^T4MftO 
X U >y 7fi>'Si # 0 (Ct£j£ £ ft:? >f J T<7)ffiJfi?^ltWi 

^mrf^TJFtxi &tflfcfcFtyi sWUKStt&fc^fc, 
±125$ ll-2 0tft-3tX'J7 7W Si # 0 X'fo h 
k^CO^S-^HtraTjFtxi atflfc&Ftyi \,ZZ.hWm<7> 
Buf^TJFxiso. fil7JFyiso N ^—.XybMiso ( i =f 
r, fl, rr. rl ) #81*$*^ ±15^3 0fcfi!-?T#» 
c?5X U <y 7"* Si # 0 Xfo ht% COWmcOtHfltfj F xso 
, «7jFyso s ?c-X>hMsotfWm-$tl. Xf-y7 
2 9 0^V^Tii*fi(^@m«ra7JFxa N fllTJFya. ^ 
-.XVhMa #JhiB^31t=fto TiM*3*U hfrh®. 
Xf 773 0 0-^ittf. 

C 0 1 1 6 ] El 6 fc*§*ufc B&X U -y 7^»iE?SCS^ 
-fy«xf775 0 5l;Rv^ll BtH=-*yhM 
a fr'ft T*£> <0 R~0&%>cr>X y -y /Q r jWEfftOfio 

^mmtmhtitc t s caxt 775 1 0 ^51^ „ # 

^Wi^TfctLfck#fc(±Xx-y7°5 1 5fcSHvCf£fl 
«II7'J77-*S rraV S r 1 ^-f-ft-fft 0 fcl&Jg $ 

[0 117] Xf775 1 0£JHvtttB«qE-xvh 
Ma ^IT'&DfiOf&f&COX U •y7' , ft/3r ififiTh OR 

ft. t£flJiJ W^iut i I Cl±7f 7 7 5 1 5^-it 
^^mmmhfttzb% tzit^cot 4^f775 5 

[oii8)K Lxm— commmizztm^ x^>y 

71 5 OlZ^xm^XV yy°ft0r ifiMM^tl. X 
T772 OOizn^Xm&CD^fflCDfflmjjFx . fllTJF 
y s ^E— J<^hM*ig|S:5tt. Xf772 5 0{;»^T 
#!fi§i<DX U ^ 7* Si # 0 X'h h k § W*lficOHuf*7J F 
xso , STjFyso „ ^e-jrf^ hMsok#»0#i&££5£ 

a ssm£:»j Fxiaixaat^-^ > h Mt 



1±H*jM -;K-Xt LTTte^4 8(CfEo*ttlUi: 

(47) 

(48) 

KmlXXtKmZZ Zft^ftiECDimtL. £d ^$fi^7 
U <y7°^(/3c0f^f*k U /St aV'/3td£^ft^'ft£« 

<oaiixy -y7^t>'B^xy vTftnmftmt lxt 
ie^4 9 ic^^T^KiWfP^sm^-^ y h Mt tfft 
»:$ai>. j^asxy 77«j8t at/asixy 77^ 

[0 1 1 4 3 

-£td) (49) 

a«frt*7j f xttija § tit . 

[0115] 

(50) 

kOWk LTm«OBMByf*7jFxa, filTjFya. ^e-^< 
VKMa #*$iS£tU X-f>y73 0 O^V^T^COX 

y -yT^cD^/j^^tdSi iztt^&mMcommj]. m 

7J. ^-^yh^-fC^^-r^^clFx , dFy s d 

[0119] i)tXf773 5 0tC»^TBiH!rtfebF 
xaklll^Omif*7JFx k«H. aS«7JFyakH^« 
TJFy k<7)H, aS^E-^^bMa kH^^E-^yh 
MtCOmSOfWiMkdFx , dFy , dMCI^#)RS 
? H»CJ:DI?f*7J^iE»5Fx , «7J^1SIE*^Fy 

0^V^TIuf*7J. «7J. ^-^yh(o«iE*^«sfe-r 

S7tii660#i^<50X y «y 7*C0lgiEM * S i IfiMMZtl, 
7f774 5 O^MV^TKrtHM^StL^BSxy 77^ 
#x y y7*<giEJl3-Si tr«EjESti*£kfc:«J: 04- 

UltfO BMX y -y 7* S i ^aiJtS fx. XT775 0 0 iZ 

m^X'jmtzmtxBMxv -yrmsi umiEZti. x 

f-~yy°5 5 0 (C^V ->T #«^HgWX »J 7 7^ai7 
y -y Tsfsfc&S J: d . 
[0120] «e o T r (Vmt&BM tzZfttf, WMcOmlk 
TJFx ^aSfrt^TJFxa^y, »7JFy **B««ftF 

o&mvxv vzrmwmwzti&nx'. mm^ymm. w 

[0121] <r<D%£r. #^OXy -y7*Si j&tOT* 
^»k§CO*H<7)luf*7JFxso , «7JFyso , ^E-^Vh 

Msott4H&^a*ffirswi sWBW^dwrawoi 

ti-S>^kfcJ:-5T^A6 ^tLfc#^ic7)Huf*7J F txi at^W 
TJFtyita^'^^StL, ±I2^3 3~4 lfe^T 

?mstts x y -y rmmiEM 3 s i {4*fiMf^77 ^^7t 

m-&mms.*'kA,x'\i&cr)X\ wm&nfa<viin&» 
muzimtb^-x y hwmt&vmjjoi&TcD&wz 
»t ■& £ k * < ft^tcjitraops-tT 3 £ k . 
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coi22] ^j&com-nmmmizM^Tte. xy- 

hMsotfaaSft&idt&oTVV&a*, Mb £SSi<?) 

^tl-e^fuS&V'f*f|c7)o-;Hlltt ( 0 <Rsf< 1 . R 
sr= 1 -Rsf) t LX. Xf772 1 5 fc^VvC 



5fiMWi ^'TIEW^ 5 1-54 tf£-?T?flir$*U 
Af772 8 5 ^^T#»^Jt#fiWi *>TIB^ 
5 1 A~5 4Afc^T«3tL£*u dixtJ; 9lw£fe!JD>S 

[0 123] 
[f&3 7 ] 



Wfr = Wofr-Mb^Gx+Mb-^RsfGy 



2 H 



Tr 



Wfl « Wofl-Mb-SfiGx-MbiiSI 
2 H Tr 



RsfGy 



Wrr = Worr+Mb ^# Gx+Mb^ RsrGy 
2 H Tr 3 

Wrl - Worl+Mb^iGx-Mb^RsrGy 
2H Tr ' 



[0 124] 



[i*38] 



Wfr = Wofr+Mb^-RsfGy 

Wfl = WofI- Mb RsfGy 
Tr J 

Wrr = Worr 1- Mb RsrGy 
Tr 

Wrl = Worl - Mb ^ RsrGy 

[0125] ^tz±M^>m— comamnttzm^Tte. & 

^^yizmM^y^^f^tix^hm^zit, 
^mwoi immtfBkttmizfo&mscDMmx *) im 

s&ffimwi i^zti^co^y^-comtii^mzm^^mM. 

ZtiXhi.\,\ 

[0126] m~cr>mmm. 

m i o iz^ztmiz j; hmm^>mmmmscom-cDmm 

mmzifetf&mmmmv-^yz^-t***'7)vyu--i- 

•y— K HI UiHl Ofc^S^^a-^-^-hcDX 
■fvr2 0 0fc^(t&^cr)Hfrf*7jFx , hu^««^JF 

7n-ft-f, Hi 2{il3l 0iz^titzya~i--c 
-hCD*T'vy°2 5 0fcJ*^-l»SSM*^Fxa, «TMo 
BSffi^Fyfa s ^lia^Pyra s t-^>MW 
a mM-)V~^y&frcty\3~-^~hXhh. $m\0 
ttSBU2tofHvCEl2. 04. H5fc*8*utAf » 



•(5 1) 

• (5 2) 

• (5 3) 

• (5 4) 

(5 1 A) 
(5 2 A) 
(5 3 A) 
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[0134] «0^jBZL^HIBKBt:»v^Ta» lift 
7>B##t?jFyfa &tf«MW>@«flt*J Fyra WMMizm 
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dlZ%^X^&1)\ Btr^SS«7jFyfa &V®M<om 
WHfc*jFyra tffflJMeilWS tilt *kt,Z , ±12^4 Ofc 

s^t sat^x (j v7°mzft-t&mfr&$cwsri)mifo<v 
x tj >yy^nzm-&m&&mrsf£ o <isj£§ft 
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fMSHIK l eymizmtflK <&4<z)t\ ftttofttSr/} 
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Fyfa ^'S:ft(7)BSfll7jFyra tfltm&KK#tlhV> 
X*ii%< „ **t£ftoB8W;&Fya#«*Sft£;|f)i&: 
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y h tco^A % o tz-r&tttmnx u 77*1 

-fb-ri.^&mfllmCOX. U -y 7°*ct)^jE*5- Sfr x a? Sf 1# 

[0139] Xf774 0 5KMV^T(±m«OttHI^ 
sW«V«4fflWK ( 0 <K g 1 ) *>7JnS <%&£$\ W 

m<vB—\s- v r<vmm(<zm^%mi 4 tz^tut^ 
7yizttj£-T&~?v7£ omrnKtrnM^tit. 

[0140] 7f774 5 OltZm^XiitEHmmz^ 
X Ztl^tlffmO Smx \) -y rm S fr . Sf 1 1 Xr- >y 7° 

4 0 Oizm^XMM^tltzX 0 v7m<m]ES.d Sfr. 
5"Sfli:tfOSJ (Sfr+SSfr\ Sfl + 6-Sfl) i: tTig 

iEf*oasxy-y7°^sfr, sfij^aKS^t, ttmi 

\,Z~~>\ Yd Ztl? tm&ft B MX U >y 7°* S rr N Sri t X 

T->y7°4 0 0 i,z^ ^x mnztitc X V vTmcomEMd 

Sfi\ dSncOK&bCOft ( Srr+K^Sfr, Srl + K 

5 Sri) t LT^iE^amXU >yT*Srr. Sri*** 
W-^tlh. 

[0 14DK L T m^commBMlz £titf. J%&<?) 
71. aS^-^yFfcoMASrOK^&^MIftcOX'j 

•y ?°mmiEm<7) 0 -hmmm. l * fk/jMtr s **iu^i^ 

xy-y7°*COfgjE»5Sfr s ^SfljWSOtS^ fc&lT 

miz^xiizn^timmcoBmxv -yr^sfr. sfi 

WJ7 T^MgjEfi d Sf r s 5 S f 1 i: cO^P i: t 

f^ioa^x >j y y*sfrs sf 

-OV^Tti^il^tlHfllll^aSXt; ^yT^Srr. Srl^X 
y vTTfWDlBEMtfSfr, <5Sfl7)K^i:(50fti:LT« 
jE»OB«XU -y7'*Srr. Srl3&*«S$tt. fg^Kti 
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o±9k*£<fiomT^fflT*&i><7rc\ wHmsm 
x y -y y°m&m>i< l zK^Tmmcr>m?>tf^%.-?hmti$: 
as* u ztuzx*) mmnmmmm^m z m± s •£ & z 

[0142] WfcH^)Hit«JBfc:J:*i{f , f§*K Jim 

»*t«(cjstt'Br^is^stLi,i7)-c\ MfficoWMmRxf 
mmmiz^ ^x ztirtifgm k tf-mcDmt,zw>mzti& 

mmK &m.mzmtt& z t $• Kit LT«ffloa»$ijffli 

[0143] ffiH*<OlSSfe^S&:JHvti^ ^K(i* 

toV^fflWRff l&tfO. 2cr>$Q<- %<?>mz 

[0144] i^±&c^Hife»SS£J:*U£ . MIWX'J 
■yT»EJ:<?Si (i«ffi<?3*ffiOfrm^, fit*. ^E— 
^yhkBiWWfc*, B«8Wj. BM^-^O-hfc^H 
A Sr 0 tc-f * X »J -y ymmiEmcr, o % . _hiE5^ 3 4 IZX 

mzii&m6m®Lz&wt zz^acoxy v7*<« 

^<3jtfHR#»tc«l&tf>.x y -y^^mSS^jSift^ 

j£M«Sr^-r^ss:cov-y7' > ^ig5g-ri>^^< „ 
tc j: o a»$«ffl)ga^®ffi^««-r & i t wx-% . * tz 

oxu -yT*si mmizx rtmmzti&iSr&iz&Lx 
mmiz umx y - y y°mzm&-t& z t arc* , ztuzx 
o ym<vm»*j&smft& < mwwmttt z t &x% 
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RXf 1 ORLOX V -y TH/Sr <r>±^ # 

Fyt=Kyl (0-/3t ) +Ky2 ( 
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'hSiftrc MS*** t? y La < & & . 
[0147] IMn&m&BMlZ J; *x«i\ X-r>y7°l 6 
5-180 KJH ^Ttft^X >J >y 3Tft /3 r <7>±% $ ^ 

/S rc {C^jg $ it^^tCT -y T 2 0 OfitHW^f S 
itS COT. f*^H^C0X »J -y 7°n<?)±t Z ifi*,* V \fc 
# tf*ISO B^X U -y Srrat^Sr vgtfc:* 

nzti&zt < . m^xwm^mm^tim^ti 
h m&iz i> mm<nmm%.tf>hz mwhzt izmmtx 
wmtfxvyimtt&z t zmmz\s\wthzttfx- 

f*^<7)»*Fyrr , Fyrl ^ K§-tirT HM^E-X 

Lf*«iOBmx y «y tW* < aift^*^ v vr> 

x\ sm^e-* y htfmf&zft-f, *<r>t&>im<Dmw 

X U -y 7**5S-it® < % <0 . *>3&>& ftftO bmx y >y 

nmiwrtcoim&mzizh-?. mm^ t y*»a&^s 
[0149] iii^ t±.m^mmmmizj:ti^, x 

x>y r 5 0 5X1$ 5 1 0 fcSH B®^-^ ^ 
i£i<DX y -y Tft^fj&^^Wff t-** i i: ^JS'J^^ 
§tXf>/75 1 5lCMV^T^ftOagxy -yy'mSrr 
RlfSrl&%tl<¥tlOtZim£tl&cr>X\ &MK0XV «y 

[0150] VAhlzM^Xi£*mM®fecr>mimmiz 

^xmrnizmmviztf. *mite±mmimmiz®. 
m%ti&i><oTH%:<. *mkommmzxm<7)m«<o 
mmmmfi^mxfohztte^mmizb^xm^frX'h 

[oi5i] Miux±mcomiitmmzM^xii, x^y 

72 5 0lZte^Xl$m<7>nmm®j)Fx^ B«SI*Fy 
a. BS^E-^O-MVIa J«ffJtfe(«3 1 IZl&W 

§ ^K*JfflI<0 B S«^3 F yt*« K yiat/K y2 Sr ^ix^' 

5lzm^XmMZtl, ^«OBSflf*ylFxa s gflHR^ 
Fya, BS^-PO-hMa ^TK^S 6 (Cflg^TjRJK ' 
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550 tcMv vt #ffe^ffli&* tmm Ztih i k (ck o# 

Ki^^^ 0 >y /$i 5 Six U -x 7°$ S i fcWJWSft. 
iiat^tv^^ 0tli*$ixT^3:^xy>>> 
coifcfc sWWtlSftS £ t tzX 0 , #«SKO*iJi&^i^ Kit 

[0155] mz±mcommmmizm vna. mmmm 

Mt xji*»«i«r<oBawja^pxt. @s«^Fyt, a 
we-* >hMy \± ftwizm ^x $&a<D&m.cr>m 

[0 156] 

w<r>n&& 1 commzxtitf. zmer? vrzwth z 
b * < #ttottMP* * smmmmzmmmizmnL , <r 

a -^-* y h comtRvmj)<7MTtim®ztiK 

[0157] ttzmsm2cr,mmzxtin, amnw 
y-zm-tz z b & < zmnvm*.* ^mmmsimmsL 
tawwu zniz£K>m®<7)mmzmnizR~oM]Etz ! g 
ffx% h tdnx% < , mf^x u -y 

o** a**S < ffiT-T-S £ k £ B6± L . CfUc £ 9 KG* 

<rfo<r>mmi l zfrfr&mM®m3mcDWr£iztk ltjwho 

3fflttMt»tttB£fl±$-tir £ Z b h . 
[0 158] *fc»«5B3^)«lftt£J:#Uf, #»<J5v«y 

r c t & < &&<r>ummz ummmmzmmm 

[0 159] *^a^»4cO«^«fctL(f. 

r *^t& z b & < &j&mm*i smmmMtztmm 
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[0160] ttim^m5^mmzxti^, nmcomm 

bM®mbX'im%&cox\ wmftwmm&tmmm* 
mti<oi^izi>mmizmifflwt:mf-t& zbwx'% 
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:m2] m-commmMizmftmmm^-i-y^ 

[03] 02^^7D-f^-K ? )7f7715 
0 iztkit h f*»X U >y /3 r^;W- f7^f70 

[04] 02^§tlfc7'n— ^->r— h<7)7f-!'72 0 
0^m-h$mfnWk±Fx . «l7jFy . ^^VM 
MWjU— fVS:it70-f^- hffeS. 

[05] 121^^713- ?-t-h(OXf772 5 
0teJWtSB«8aa*Fxa. SlTlFya. ^E-X^hMa 

[06] 02tc*Sii7c7n— f-v— hcoxr-/T5 0 

[07] F'J7h7^h«llDVtMKg k^O 
[08] *^f^c7)X U -y T^l /3 r COjzZ $ V vR 
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[010] s mmmm^~^y 

^•^•fe'^ 9 /l^ 7 a — f-v — h "C<5 S . 
[01 1 ] 01 Ote^Si-ut^n— f-v— ycnxf vy 
2 0 0K^t&Hl^m£7JFx, |ifflfeO«l7JFyf, 

fwOfilTiFyr, ^-^yhM^m/P-^y^^-r^n- 
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